Fig. S1. Nuclear translocation of LCmB is specific to blue light stimulation. (a) Fluorescence images of HEK 293T cells expressing LexA-CIB1-mCherry-biLINuS (LCmB) before and after 10 min of 560 nm light stimulation (0.5 s/ 30 s). Scale bar, 20 m. (b) Fluorescence images of the same cells in a before and after 10 min of 460 nm light exposure (0.5 s/ 30 s). Scale bar, 20 m. (c) A representative image showing the nuclear localization of EGFP-CV in HEK 293T cells. Scale bar, 20 m. (d) Fluorescence images of HEK 293T cells expressing eGFP with (Light) or without (Dark) 24 hr light stimulation. Scale bar, 200 m. (e) Fluorescence images of HEK 293T cells expressing tBFP with (Light) or without (Dark) 24 hr light stimulation. Scale bar, 200 m. Photobleaching was observed in both cases.
The PDF file includes: Legend for table S1 Legends for movies S1 and S2
Other Supplementary Material for this manuscript includes the following:
(available at advances.sciencemag.org/cgi/content/full/6/8/eaay9209/DC1) Table S1 (Microsoft Excel format). Plasmids used in this study. Movie S1 (.mp4 format). Light-induced nuclear translocation of LCB of the LINTAD system. Movie S2 (.mp4 format). Light-inducible mNeonGreen expression in HEK 293T cells engineered with LINTAD gene activation system and the light-inducible mNeonGreen reporter.
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After ( LexA BS: LexA-binding DNA sequence. Fluc, firefly luciferase gene. TK, constitutive HSVthymidine kinase promoter. Rluc, Renilla luciferase gene. Stop codon after each gene is indicated. (b) Light-inducible gene activation using LINTAD in HEK 293T cells. Cells were transfected with intact LINTAD system (LCB and CV, shown as "LINTAD" in figure) or LCB ("LCB only") or CV ("CV only"), together with the dual-luciferase reporter constructs shown in a. Twenty-four hr after transfection, cells were stimulated with blue light for 24 hr (1s/30s, "Light") or kept in dark for 24 hr ("Dark"), n = 3 independent experiments. Ns, not significant; *: P < 0.05; **: P < 0.01; ***: P < 0.001. Two-tailed Student's t-test with Bonferroni correction. Error bar: SEM. (c) Comparison of LINTAD systems using CRY2PHR and CRY2low in HEK 293T cells. For the original LINTAD group, cells were co-transfected with LCB and CVexpressing plasmids. For the LINTAD (CRY2low) group, cells were transfected with LCB and CRY2low-VPR. Both groups were also transfected with the light-inducible firefly luciferase reporter and the constitutive Renilla luciferase-expressing plasmid as internal control. Data represent mean values  standard deviation (n = 3 experiments). **** P < 0.0001; two-tailed Student's t-test. Comparison of light-induction capability of the above systems at different regulator expression levels. HEK 293T cells cultured in 24-well plates were transfected with different amounts of regulator-expressing constructs (DNA amounts were indicated at X-axis) and dual-luciferase reporter cassettes (same amount for all the groups). Cells were stimulated with blue light (Light) or kept in dark (Dark) for 24 hr before luciferase measurement. "Fold change" represents the ratio of (Fluc/Rluc) Light /(Fluc/Rluc) Dark , to compare the light induction capability of each design, where Fluc and Rluc represent the relative luciferase activities of firefly luciferase and Renilla luciferase, respectively.
Fig. S8. LINTAD with weak dimer helpers in T cells. Primary human T cells were infected
with viral vectors expressing WW-2 (indicated as "WW" in figure) or SH3-2 (indicated as "SH3" in figure, see Fig. S7a ) and viral vector of dual-luciferase reporter. Cells were stimulated with light (12 hr or 24 hr) or kept in dark (Dark) before measurement. Reporter, cells infected with reporter viral vector only. Error bar: standard deviation. *: P < 0.05; **: P < 0.01; ***: P < 0.001. Error bars, SEM. Two-tailed Student's t-test. (b-c) In vivo light stimulation of LINTAD CAR T cells can control cytotoxicity with high spatial resolution (plots showing individual data points for Fig. 6c-d) . (b) LINTAD CAR T cells were subcutaneously injected into two sites of the same mice (left and right flanks), where tumor cells (Nalm-6 with constitutive Fluc) had been inoculated 4 days before. Left side was illuminated with blue light for 12 hr (light). Right side was covered with foil (dark). Tumor size was measured by Fluc luminescence reading. All luminescence values were normalized to that of the same tumor on day 3 after tumor inoculation.
(c) Same experiment procedures as in b, but uninfected T cells were used instead of LINTAD CAR T cells. Tumor size was measured by Fluc luminescence reading. All luminescence values were normalized to that of the same tumor on day 3 after tumor inoculation. Error bar, SEM (n = 5 mice in each group). Two-tailed Student's t test. Error bar, SEM (n = 5 mice in each group). Two-tailed Student's t test. *: P < 0.05; **: P < 0.01; ***: P < 0.001.
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LexA BS (a) Schematics of light-inducible Cre reporter and loxP-ZsGreen-STOP-loxP-CD19CAR cassettes in the cells (LINTAD regulators not shown). Once LINTAD system in the cell is activated by light, Cre can be induced to express and catalyze recombination between loxP sites on the loxP-ZsGreen-STOP-loxP-CD19CAR cassette, thus switching on constitutive CD19CAR expression in the cells. (b) Lentiviral vectors for expression of WW-LINTAD (WW-2 in Fig. S7a ) and lightinducible Cre and loxP-ZsGreen-STOP-loxP-CD19CAR (before and after recombination) cassette. All viral vectors mentioned above are shown.
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